I. INTRODUCTION A number of studies of the electronic structure of rare-gas crystals has been presented in the past. The most systematic study of the whole class was given by Trickey et al. ' They performed self-consistent but nonrelativistic calculations using the augmented-plane-wave (APW) method in the Xa approximation. In this paper we present relativistic self-consistent calculations of the band structure using the APW method for the rare-gas crystals (RGC) Ne, Ar, Kr, and Xe using the exchange and correlation potential treated in the local-density theory of Hedin and The APW results were corrected using the self-energy function of the single-particle excitation as described in the next section.
Qk e (k, co) where 0 is the normalization volume. The 68'approximation has been studied most thoroughly for the electron-gas problem, where the random-phase approximation (RPA) is a reasonable choice for dielectric function e(k, to).
The application of this approach to crystalline nonmet- GaAs the resulting gaps are poor, but this appears to be due to the extremely small gaps given by LDA in these materials; the self-energy should be applied (ideally} to the exact density-functional gap, which is unknown.
This self-energy correction, which has not previously been applied to wide-gap insulators, is included here for the rare-gas solids as a first test for this class of materials.
The self-energy is based on the "68' approximation" of We consider first the APW results in the LDA before applying the self-energy correction. In Fig. 1 we have plotted as a function of Z certain characteristic levels which reAect the variation of the energy gap and the width of the conduction band. We have taken as the origin the state I &5 which is the top of the valence band which we have also indicated as the Fermi level in our figures of the energy bands. We note from Fig. 1(a 
